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Abstract 
This paper is an outcome of a survey that sought to analyse the use of ICT in idea development in the design 
process with respect to graphic design education in the second cycle institution. The focus was to examine the 
effect of the introduction of ICT into the curriculum of graphic design education in the Senior High Schools 
(SHS) on idea development. Quantitatively, data was gathered from two hundred and twenty students from four 
different SHS in Kumasi, where graphic design is pursued as an elective course in visual art. There was evidence 
to suggest that even though ICT as a tool is studied in schools, design students were not officially allowed to 
either assess the internet or use the computer for idea development. However, there were evidence to suggest that 
students mostly assess the internet and use the computer for their assignments in their respective homes. The 
results also affirmed that ICT helped in their idea development even though per the pedagogy, teachers do not 
teach the students. The study however recommends that curriculum developers take another look at the 
curriculum in shaping the thoughts of these students since the early and proper use of ICT by design students 
will help in the thinking on the use of technology in the higher education institutions. Moreover, it will also help 
in the realization of their full potential of technology in idea development in the design process, especially in 
developing countries.      
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1. Introduction 
In recent times the advancement of technology has given rise to the use of ICT in various programmes in 
education. In the area of design education in the higher education, technology is affecting the ideation process in 
graphic design (Appiah & Cronjé, 2012). In the senior high school system in Ghana, ways of doing things 
manually have also changed dynamically, with the introduction of computer technology. This study is situated in 
Ghana, a West African country where computers have recently been introduced as educational tools in the Senior 
High School (SHS) system, with reference to graphic design programme. The introduction was to help the SHS 
students, develop computer skills in accessing information, and developing ideas, especially in graphic 
communication media. Studies have shown that the introduction of computer as a graphic design tool in the 
teaching and learning of graphic de sign has been a source of worry for educators in the pedagogy of design 
education (Appiah & Cronje, 2014), especially in the HEI. In the HEI, students are now using ICT to circumvent 
the design process as far as ideation is concerned (Appiah & Cronjé, 2012). Anecdotal evidence suggests that 
students in the SHSs also resort to computer technology even though the pedagogy does not support that. The 
‘silence’ and ‘secret’ use of computer technology should also be a concern for design educators, especially when 
these students end up in the HEI. That notwithstanding, researchers believe that when it comes to graphic design 
education, idea development that is a key issue that facilitates creativity has to be traditionally manual. The 
following objective was therefore set for this study: 
 To assess the extent to which the introduction and the use of ICT influence idea development in 
Graphic Design by students in the senior high schools (SHSs); an viz-a-viz students attitude on idea 
development with the introduction of ICT in their graphic design programme. 
 
2. Literature Survey 
Yeoh (2002) in an earlier study, supported the use of computer technology in Graphic design since the 
profession has become dynamic; where strategies and products communicate and continually evolve due to the 
market it serves, the people it targets, and the medium it uses.  Computer technology in Graphic Design has 
therefore become such an important and an imperative item for designers. Yeoh (2002) affirmed in his study that 
in graphic design, computer technology has become an ideation and production tool. To be competent in the use 
of ICT for the many tasks that need to be accomplished in the profession is very key.   
Yeoh’s study revealed that, students have shifted from the traditional way of conceiving and creating ideas 
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to the use of technology for idea generation processes. Appiah and Cronjé (2013) also asserted that, the teaching 
and learning of graphic design has also been affected by the technological modifications, resulting in the 
introduction of ICT, especially in the developing economies. They also affirm that the introduction of technology 
into graphic design education introduces a unique problem in relation to the pedagogy of ideation and call for a 
review of pedagogy for design education in the area of ideation. Yeoh (2002) earlier in his study, observed that 
the syllabus for design in the study he conducted was structured to include practical base activity, which is 
executed effectively with the use of technology, from the idea development to the final execution of a design 
solution. With the design profession having been expanded to include technology - and currently used to portray 
a profession of wide based of actions – students therefore might require the training of the use of technology at 
an early stage. 
Literature supports the view that graphic design consists of complex decision making in idea development 
which helps solve design problems (Dorst & Cross, 2001; Dorst, 2006). If design is to be seen as an activity or 
process that explores the best way of communicating idea, product or image, then the use of ICT must be 
imperative in its execution.  
A survey by Ametordzi, Osei-Poku & Eshun (2012) revealed that Art is essential, especially when it 
functions as a tool to communicate ideas to people. The significance of Art and design contributions into the 
society and the global world led the educational policy makers in Ghana to introduce Visual Art at all levels. It 
included the introduction of Basic Design and Technology (BDT) in the Junior High Schools and, visual art 
programme in the second cycle school in 1991. The programme aimed among other things, to give the young 
ones (Pupils and students) a strong foundation in creativity and to help develop in them, the spirit of innovation, 
resourcefulness and creativity (Curriculum Research Development Division, 2008). In reference to the SHS 
Graphic Design Syllabus, Graphic design is a facet of the Visual Arts curriculum sought after in Senior High 
Schools throughout Ghana. The introduction of ICT in the graphic design syllabus at this level focuses on 
developing computer skills in assessing information, ideas and designing graphic communication media 
(Curriculum Research Development Division, 2008). This assertion is enforced in third year of the section six of 
graphic design plan syllabus (Figure 1) where the computer is seen as a visual communication instrument.  
 
Figure 1: Teaching Syllabus 
Graphic design and idea development involve evolutionary and dynamic processes of creating something 
new. Ideation therefore is to be understood as an activity to conceive a plan for a particular function or effect 
(Yeoh, 2002). Design practitioners and educators believe and agree, that all design solutions are supposed to 
emerge from the process of idea development, which is evident in the solution presented in a specific given task, 
either for academic or professional. Every idea conceived has its own process before it reaches its final stage of 
finish, based on the underlying decision making of the designer and should satisfy the design brief of the said 
project, so that the final product will be appreciated by the client/stakeholders. The survey of Dunmill and 
Arslanagic (2006) also reveal that ICT involves a range of human–devised hardware, software and 
telecommunication technologies that ease communication and sharing of data across boundaries, which may be 
utilised to generate art experience and aims. Information and communication technologies (ICT) have become 
indispensable tools in today’s information age, making a dramatic impact on the lives of people globally. This 
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effect is most significant in education. Research has revealed that ICT has also improved learning outcomes 
(Yeoh, 2002; Arntson, 2011; Appiah & Cronje, 2014). It has also been proved by researches on the benefits that 
is achieved by students, instructors and administration with the use if ICT in graphic design and communication 
of basic idea in development. In recent years graphic design has made a positive impact on the economic 
development of the nation and has improved the quality of life in most parts of the world. 
Generating and transforming representation in design ideation also agrees that ideation has traditionally 
looked at the most creative and abstract view of the design process because it is inherently connected to the 
imaginary. ICT as a tool for idea development has also developed a new approach for designers in talking the 
ramifications that have arisen as a result of technology especially in the process of idea development (Appiah & 
Cronje 2014). It is from these simple operations that students are able to fully move into the use of computers as 
a graphic design tool, which would require some advance level of operation to be successful in its usage. It was 
also discovered that it is the responsibility of the teacher to teach the students to understand the use of these 
tools, as well as how far they can practice with the tools as well.  
While these issues are pertaining to the HEI, there is the need to look at how idea development is also being 
handled in the senior high schools. This is because these senior high schools serve as the bedrock of university 
education and the possibility of wrong foundations being created, can be a great factor to what pertains in the 
HEI. The study therefore was to engage in the objective to assess the use of ICT for idea development in Graphic 
Design, with reference to the Senior High School, as a way of looking at how ICT is informing the activities of 
ideation in the senior high schools.   
 
3. Methodology 
Based on the researchers’ philosophical assumptions from the positivist point of view, the study adopted a 
quantitative inquiry as a way of bringing to light, how ICT impacts upon idea development in the Graphic 
Design curriculum and programme. It allowed for specific, narrow questions; collected quantifiable data from 
participants and analysed these numbers using descriptive statistics inquiry in an unbiased, objective manner 
(Bauer & Brazer 2011). 
This was appropriate since it helped describe how ICT is used and perceived, and its impacts on idea 
development in Graphic Design education; either positively or negatively. This also allowed an assessment of the 
use of ICT in Graphic Design with respect to idea development; and to also examine students’ perceptions about 
idea development following the introduction of ICT into their Graphic Design programme. 
The population under study were students from four public SHS in Kumasi offering Graphic Design. These 
schools are namely Armed Forces Senior High school, TI Ahmadiyya SHS, Mankranso SHS and Barekese SHS. 
While Armed Forces senior high school and TI Ahmadiyya SHS are located in the Kumasi metropolitan 
assembly, Mankranso SHS and Barekese SHS are located in different districts in the Ashanti Region. These 
schools were purposely chosen since they were part of the sampled schools selected for the implementation of 
the SHS Graphic Design syllabus that encourages ICT in visual art. The introduction also resulted in the 
introduction of computers to the schools. This was to allow students to have a practical feel of the computer and 
ICT. Hitherto, ICT was theoretically taught; without the practical lessons due to inaccessibility to computer labs. 
Hence, the choice of these two schools, Armed Forces Senior High School and TI Ahmadiyya SHS against 
Mankranso SHS and Barekese SHS was based on their ICT infrastructure. ICT infrastructure here implies 
accessibility to the internet and mobile phone networks, plus student access to a mobile phone. With a 
questionnaire, made up of nineteen (19) closed-ended questions, the study sought to gather information about 
students’ usage of ICT, their cognitive process, and understanding of the design process, technical skills, 
attitudes and perception towards idea development with ICT as a tool. These perceptions were based on the 
content of the graphic design syllabus provided by the educational service and ICT’s role in graphic design, how 
it is being used and its impact as well. The purposive sampling technique adopted was based on the indication 
that the current third year students had gone through ICT and ideation since the first year of their study. The data 
gathered were analysed quantitatively using the SPSS.  
 
4. Discussions and Results 
The first objective of the study was to analyse the use of ICT for idea development in graphic design process by 
students in some selected senior high schools. Dataset from the study indicated that, even though technology has 
been introduced in the study of graphic design at the senior high school level, the schools still rely heavily on the 
use of the traditional tools for idea development (Table 1). 
Table 1: Tools used for Idea Development 
TOOLS FREQUENCY PERCENTAGE 
Pencil/Pen 174 82.1 
Computer 33 15.6 
Students indicated their reliance on the use of traditional tools of pencil/pen on paper as the main tool for 
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idea development. This result from the data runs alongside a study by Tan, Melles & Lee (2009). In their study 
on technology with ideation, it revealed practicing graphic designers confronted with broad and ill-defined 
design challenges, sought to rely heavily on the traditional tools to sketch and draw for early ideas. This results 
also support the idea that, when it comes to idea development, designers cannot do without thumbnail sketches 
as they help in promoting creative works (Tan, Melles & Lee, 2009). A situation that also runs contrary to Yeoh’s 
(2002) study. Significantly, results from the study suggested that the use of ICT in idea development by the 
students is done against the pedagogy captured by the syllabus. The teachers seem not to be aware of the fact that 
students are using the software outside the school.  
 
ICT for idea development in graphic design process by SHS students 
From the data gathered, the study can deduce with the following analysis 
 Students greatly rely on the use of pencil/pen on paper as the main tool for idea development in the 
senior high schools, but with some technology support.  
 Though the use of traditional tools is of the majority preference, there was significant knowledge of 
design software (as captured in the syllabus) by the students. Significantly these softwares were never 
taught in their schools, as the syllabus seems to suggest. 
 That students know how to use the software and are applying them in their assignments, on the blind 
side of their teachers was worrying and educators will have to do something quickly in respect of the 
pedagogy. 
 That majority of respondents (86.78%) use ICT (technology) most of the time for their initial research 
activities for idea development. Such usage of technology assessment for preliminary studies in their 
idea development could as well enhance the knowledge of the students and lead to high-quality 
presentation of design solutions (CRDD Teaching Syllabus for Graphic Design, 2008). 
 Though respondents indicated they use traditional tool mostly for their work, the findings indicated that 
technology was prominent especially when it comes to their initial search for ideas with sketches. A 
study by Stones and Cassidy (2007) points out that sketching as a tool is not always used in isolation – a 
sketch may be consulted whilst on the computer screen since a word may trigger an idea rendered in 
sketch form. 
 Only a quarter of the respondent (25.8%) accessed internet from the schools (Table 2), even though the 
schools are provided with computers and internet facilities. The rest access internet at home with ease 
and at the cafés; especially when most assignments are executed outside the schools. This technology 
usage becomes prominent when it comes to their initial search for thumbnail sketches for solutions to 
their design assignments. 
Table 2: Accessing the computer and internet for preliminary studies 







Home 91 42.9 121 
School 55 25.9 157 
Internet Café 64 30.2 148 
Against the background that students use ICT in their initial research for idea development, the study went 
further to know how and where respondents access internet for their preliminary studies. These findings confirm 
the knowledge that access to computers in the schools is still below the acceptable standards in terms of numbers 
being demanded (Ministry of Education, 2015). It was also significant to note that, while teachers are not 
allowing students to access the computer in schools – due to lack of the required number of computers on 
campus - students find ways of learning and using the computer technology without any pedagogical directions. 
It is believed that the usage of the computer technology will increase on campus if all schools were to be 
equipped for ICT implementation. 
This study also looked at whether students, in their initial preparations of idea development, were resorting 
to the use of ICT (as per the aims of the curriculum of the study; CRDD, 2008). According to the curriculum, 
usage of technology for preliminary studies in idea development could enhance the knowledge of the students 
and lead to high-quality presentation of their works (Curriculum Research Development Division, 2008). Appiah 
and Cronje (2014) posit that the introduction of ICT; specifically, computer technology, has helped to develop a 
new approach for designers in tackling the ramifications that have arisen from the use of technology, especially 
in the process of idea development. The concept of developing thumbnail sketches using a computer software is 
mostly affected by environmental factors (Bandura, 1991). While ICT account for initial research activities for 
idea development, there were series of documents from the works exhibited by student of positive impact with 
the use of ICT in the idea development of the students’ artworks in Graphic Design. Indeed, results from the 
dataset indicated positive results on the adoption and use of ICT for final works 
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Even though it might not be a big deal for students to have access to the computer facilities in their home, it 
still adds up to their skill development. However, there could be more positive impact within the school due to 
the learning atmosphere involved. It is, however, expected that the school should create an atmosphere of 
motivation where such topics and activities under the preliminary studies in the graphic design programmes are 
undertaken. For pedagogical reasons, majority of the respondents had access to the computer in their homes. 
These findings confirm the fact that access however is still below the standards and numbers demanded 
(Ministry of Education, 2015). 
 
5. Conclusion 
Issues related to the students’ thought-processes (cognition) show that students strongly agree that the 
introduction of computer in graphic design has made idea development easy for them. With regard to issues 
related to the design process, the study indicated a positive response of skills acquired in the design process and 
this has increased students’ application of software to design activities. This activity recorded the highest mean 
value with students also in agreement with the fact that they are able to generate their own ideas using the 
internet.  
What is worth noting is that the purpose of graphic design education is to prepare students for professional 
practices (Resnik, 2003). It was realised that students were using relevant software application to create 
alternative ideas as far as design process of graphic design is concerned. If it is required to use ICT in idea 
development in graphic design, then the pedagogy should be clear for both students and the teachers. There is the 
possibility of serious distortion at this stage in their earlier years of study. At this stage, there is also the 
possibility of students getting set for the job market as professionals. Being able to generate ideas in a number of 
different ways, appropriately to the needs of graphic design professionals should be something educators can 
take another look at. To meet the challenges of deadlines, budgets, productions and logical concerns and client, 
imposed restrictions, each project work requires its own method of approaches to the solution. Students will 
strongly want to adopt such approach in executing their assignment. However, pedagogical models need to be 
realized to meet today’s need in graphic design education in emerging countries. Notwithstanding, the use of 
traditional means of developing ideas and designing, graphic design in the SHS has been minimal but not wholly 
abandoned in terms of the use of ICT software for final design solutions. We recommend that policies regarding 
graphic designing should be implemented by educational authorities so that the demand put on the subjects could 
be met at the level regarding the use of computers as a graphic design tool. 
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